ABSTRACT
INTRODUCTION
There is a very wide gap between the productions of green forage and the demanded which affect meat or milk production in Egypt. Moreover, the acute shortage of feed is during summer season (Hathout, 1987) .
Cowpea (Vigna unguiculata sp. L. Walp) forms an integral part of a sustainable agriculture and land use system (Ogbonnaya et al., 2003) . Cowpea plays considerable role in the nutritional balance and economy of the rural population in West Africa subregion (Krasova-Wade et al., 2006) . It is a food legume crop that plays an important role in the lives of millions of people in Africa, which serves to improve the nutrient level. Cowpea is grown for both grain and fodder exhibiting wide scale of variability. The crude protein content is 5% and 23% on fresh and dry leaves; respectively, (Aravindham et al., 1995) . Cowpea forms excellent forage and gives heavy vegetative growth which covers the ground well and helps tolerate the soil erosion. As a leguminous crop, it fixes about 240 Kg/ha of atmospheric nitrogen and make available 60-70 kg/ha nitrogen for succeeding crop grown in rotation with it (Dumet et al., 2008 , Musvosci, 2009 . Moreover, it is a very good crop to be used in feeding animal during summer for its high quality and quantity and nutritive value.
The success of good breeding and selection program usually depends on the genetic variability present in the breeding materials and the variation in the population. Heritability and genetic advance are importants selection parameters of different traits in the genetic stock, which facilitate evaluation and identification of suitable genotypes. It helps to select genotypes from different genetic population by choosing good genotypes for its improvement.
Phenotypic and genotypic coefficients of variation and heritability are very important indicators in improving traits (Denton & Nwangburuk, 2011) . Johanson et al., (1995) illustrated the importance of selection and evaluating varieties for quantitative and yield ability in any breeding program, therefore the varieties can be introduced to a given local environment.
The genetic diversity in cowpea genotypes would facilitate development of cultivars for adaptation to specific production constraints. The genetic similarities and differences of breeding materials could help sustain long term selection. Many workers (Damarany, 1994; Uguru, 1995; Pathmanathan et al., 1997; Ubi et al., 2001; Omoigui et al.; have calculated different components of variance, heritability and genetic advance for different characteristics in cowpea and have mentioned that selection was effective.
The objectives of the present study are evaluating 24 cowpea genotypes and selecting the best genotypes by focusing on genetic variability, heritability and genetic advance for yield and related traits. In addition, determine genetic relationships among evaluated and selected genotypes using similarity through number of quantitative traits which, mean that the differences between traits of tested genotypes attributed to the genetic divergence of it (Iqbal et al., 2008) . Heritability (h 2 ) in broad sense was computed as a ratio of genetic variance to the total phenotypic variance as suggested by Hanson et al. (1956) .
MATERIALS AND METHODS
Genetic advance calculated according to the formula given by Johnson (1955) . Selection at 20% intensity using yield and yield components was performed selected the best five genotypes in addition to the local variety as a check, and evaluated in two seasons; 2014 and 2015. The materials were sown in a randomized complete block design with four replicates. Plot size was 12m 2 (3 4m) which consists of five rows, 1.8m wide and 3m long and 30cm between hills. After two weeks, hills were thinned to one plant per hill. Recommended agricultural practices were applied. The trials were fertilized with 30 kg P 2 0 5 /fad which were added during land preparation and 33 kg N/fad which were divided into two equal parts, part added before the first irrigation and the other after the first cut. 
Cluster analysis:
Genotypes were clustered using un weighted pair group method using arithmetic average as outlined by Korach (1995) . It was based on similarity matrix obtained with un-weighted pair group method using arithmetic average (UPGMA), and the relationships among genotypes were displayed as dendrogram calculated based on Jukes Cantor Coefficient using PAST program.
RESULTS AND DISCUSSION 1-Genetic Variability:
Analysis of variance showed that the mean squares for all studied traits; fresh and dry yield in the two cuts and total yield, plant height and stem diameter were highly significant among the genotypes at the first season 2013 (Table 1) . Table ( 2) shows means of four morphological traits under the study. Wide range of variations was observed among the 24-cowpea genotypes under comparison. The maximum value for the total fresh yield (25.8 kg/plot) was detected for (G12), while the lowest value (10.6 kg/plot) was recorded for (G5). The results are in agreement with those reported by Davis et al. (1986) .
It is worth mentioning that the (G.12) and (G.22) had the highest values for the total dry yield (2.639 and 2.676 Kg/plot), respectively. On the other hand, (G5) had the lowest value (1.218 Kg/plot) for total dry yield. The genotype (G 8) surpassed the rest of the genotypes for plant height trait at the first cut with value of 67.3cm, but at the second cut (G12) had the highest value of 84 cm. Moreover, (G4) was the best genotype regarding the stem diameter in the first cut. Genotype (G12) had values of 0.833 cm and 1.3cm for the first and second cuts, respectively. These data might indicate a very wide variation among genotypes under study for considered traits. Therefore, it might be used to identify different cowpea genotypes (Sharawy and El-Fiky, 2003) .
The analysis of variance of the selected five cowpea genotypes and local variety (Balady) as a check variety is shown in Table 3 . Data revealed that the existence of highly significant differences among the genotypes for all the studied traits in the two seasons; (2014 and 2015) .
2-Response to Selections:
Table (5) shows means of traits under study at the second season (2014). The results show that, G4 surpassed the rest of the genotypes for all the studied traits with value of 64.7 and 8.06 Kg/plot for the total fresh and dry forage yield, 77 and 83 cm for plant height, 0.88 and 0.80 for stem diameter, and 8 and 10 for the number of branches per plant for the first and second cuts, respectively. On the other hand, the lowest value was detected for (G6) for all traits in all cuts. In addition, G4 and G6 behaved the same in 3 rd season.
Table (5) shows means of the five studied traits where (G4) had value of 65.3 Kg/plot for the total fresh forage yield while (G6) had 48.5 Kg/plot. Regarding the total dry yield (G4) had the highest value of 7.768 and (G5) had the lowest value of 5.309 (Kg/plot). Concerning plant height trait (G4) had 76 and 85cm for the first and second cut and (G4) had the lowest values; 69 and 71cm for (G6). Regarding the stem diameter (G4) had 0.90 and 0.84 and (G6) had the lowest values of 0.80 and 0.70 for first and second cuts, respectively.
The numbers of branches were 8 and 10 for (G4) while (G6) had the lowest values of 7 and 8 branches/plant found to be for first and second cuts, respectively.
The numbers of branches were 8 and 10 for (G4) while (G6) had the lowest values of 7 and 8 branches/plant found to be for first and second cuts, respectively. Table (6) shows the genotypic ( ²g), phenotypic variation ( ²p), genotypic coefficient of variation (GCV), phenotypic coefficient of variance (PCV), broad sense heritability (h²) and genetic advance as percent of mean, (GAM).
Estimates in 2013 season generally had higher PCV values than that of GCV which indicate of some environmental implication alongside genotypic reasons of variation observed between varieties used in this study. Phenotypic variance was higher than the genetic variance of all morphological traits. This observed variation may due to environmental factor rather than genetic. Similar results have been reported by Nwosu et al. (2013) . The heritability in broad sense was significantly high for all the traits under investigation.
It ranged from 60% to 99.2% and considered important in selection of different cowpea genotypes from a population (Manggoel et al., 2012 & Rashwan, 2010 . The high heritability values indicate that the predominance of additive gene action in the expression of the traits which can be improved through single cycle of selection. Genetic advance is more reliable index for selection of traits. It is rebuttable to highly additive gene effect (Ubi et al.2001) . Ashkok et al. (2000) reached similar results and suggested mass selection breeding method as a mean of improvement of traits controlled by additive gene action.
3-Variability after one cycle of Selection:
Table (7) showed that the phenotypic variation and the value of PCV is higher than the values of the GCV for all traits except for plant height and the values of heritability which were highly significant for all traits under the study except for dry yield in 2 nd cut which had low percent with value of 48.5%.
Also the genetic advance had high values for all the traits except dry yield 2 nd cut with value 38.6. Also low value observed for the stem diameter in 1 st cut and 2 nd cut with values of 15.4 and 16.6, respectively.
Cluster analysis :-Results of cluster analysis are graphically illustrated in a dendrogram (Fig 1) . Data revealed that the studied traits showed diversity among cowpea genotypes. At the first year, the data showed the lowest similarity level (43.98%) between G1 and G3.On the other hand, the highest level of similarity was 96.62% between G20 and G21. The following level of similarity was 92.57% for (G22) which recorded between two nods (G11 and G13).
The dendrogram showed the relationships among the 24-cowpea genotypes according to the forage yield and its components (Fig 1) . The genotypes were divided into two main groups and to sub group. The genotypes (3, 5, 10 and 9) were in one group, while genotypes (1, 7,2, 4,6 and 8) were in different group and (11, 13, 17, 15, 14, 18, 22, 19, 16, 20, 21, 23, 24 and 12) Fig. 3 . Similarity levels of six cowpea genotypes calculated by cluster analysis using Euclidean Distance, Average Linkage based on agro morphological traits in 2015 G20 and G21 were more closely related to each other where the similarity levels among them were more than 96.02. On the other hand, less similarity founded between G3 and G12. Therefore, there is diversity between the genotypes. Cluster analysis is considered a valuable tool for subdividing number of genotypes in groups including similarity and dissimilarity genotypes which it genotype might be classified in seven distinguished groups. Those are; group one includes genotypes 3, 5, 10, 9, group two includes genotypes 1, 7, 2, 4, 6, 8, .. , group three includes genotypes 11, 13, 17, 15, group four includes genotypes 14, 18, 22, 19, group five includes genotypes 16, 20, 21, 23, group six includes genotypes 24 and group seven includes genotypes 12, may help in breeding program. These results are in agreement with Gad El-Hak, et al., (1988) , Sultan et, al.(2016) and Khatab et al .,(2016) . (Fig. 2) and (Fig. 3) show the six genotypes at the second and third season. The results indicated that similarity level were 19.55 between two nodes G1 and G6 while, the highest similarity level were between G3 and G4 with similarity level 83.39 at the second season. Similar results were detected in the third year between the same genotypes with similarity level (21.91) for the lowest similarity value and (84.17) for the highest similarity value.
The dendrogram result showed that G6 was one main group and the G3 and G4 in subgroup and G1, G2 and g5 in second subgroup in both seasons. G3 and G4 are closely related to each other while G1 and G6 had dissimilarity with each other.
CONCLUSIONS
Evaluation and characterization as well as identification the suitable parents of cowpea germplasm are very crucial for improving the desired characters. The study showed that there is sufficient genetic variation among the 24 genotypes that can be employed for cowpea improvement program for the phenotypic characters. Genotype G4 could be used in intercrossing as parent to improve the dry yield as well as fresh yield. Regarding the similarity and dissimilarity genotypes G1 and G6 could be used for exploiting the hybrid vigor. Since the PCV seems from the results greater than the GCV we recommend evaluation the lines across different environments in Egypt.
